In today"s highly competitive global economy, it is critical for high-tech firms to develop effective technological entrepreneurship. Drawing on the concept of technological entrepreneurship and a fuzzy logic approach, this paper introduces a fuzzy logic-based method to assess technological entrepreneurship capabilities. The effort involve in identifying a set of concepts and dimensions of technological entrepreneurship capabilities to develop the inference system, specifying the fuzzy relationships among these concepts, and assessing the technological entrepreneurship capabilities of cases through proposed fuzzy logic model. Based on the results of this study, strengths and gaps of technological entrepreneurship capabilities for each studied firms determined. Cases also categorized into four distinct levels. The results also indicated that the presence of a company in a science and technology park and its activity in hightech fields are not sufficient to prove that company"s technological entrepreneurship capabilities.
Introduction
Today"s increasingly global competition requires countries to a knowledge-based economy (Tornataky et al., 1996) . Knowledge-based economies directly based on the production, distribution and use of knowledge and information. Small firms play an important role to convert knowledge into products and they are important players in knowledge-based economy (Kuratko and Hodgetts, 1998; Yan and Yan, 2015) . They produced 16 times more patents per employee than large patenting firms (Yan and Yan, 2015) . But survival of small firms in their market is one of the most interesting determinants of their competitiveness in modern economies (Velucchi and Viviani, 2007) .
On the other hand, technology plays a very vital role in deciding the competitiveness of a firm and leveraging it in the market place for competition (Soete, 1981; Magnier and Youjas-Bemate, 1994; and Fagerberg, 1996) . Thus, in knowledge-based economy technological innovation is pursued by firms as a major strategy for continued business growth (Choi et al. 2016) . With increasing competition among firms due to market globalization, firms" capabilities for innovation in products and processes has emerged as an important and essential element of increasing a firm"s competitiveness (Salomon et al., 2007) . Therefore, technological innovation is essential for firms to have competitive advantage in a rapidly changing market environment in a global landscape (Choi et al., 2016) . In such a global landscape, entrepreneurship not only improves the efficiency and economic growth of a state, but also serves as a powerful tool in the modern technologies arena. As a field of study, entrepreneurship is concentrated on identifying and exploiting the opportunities for creating new products and services (Shane & Venkataraman, 2000) .
Today, the public consensus among researchers is that technological changes are a key source in creating market turmoil, resulting in entrepreneurial opportunities (Kirzner, 1978) . The main purpose of businesses is to benefit from these opportunities and create value by turning them into new products in the market (Zahra and Covin, 1993; Cefis and Ciccarelli, 2005) . If a technology finds better ways of going through the commercialization process, it can generate more effective values (Zahra & Nielsen, 2002) . Companies can exploit these opportunities favorably only if they promote and distribute the necessary capabilities in their respective sectors (Barney, 1991) . The relationships among entrepreneurship, technology, and competitive advantage that result from exploiting technology in entrepreneurial activities can be expressed more clearly as increasingly more studies on technological entrepreneurship are conducted. Establishing these relationships requires acquiring and promoting special capabilities to pave the way for commercializing the technological idea toward optimal creation of value in an entrepreneurial company (Petti and Zhang, 2011; Zahra et al., 2006; Fontes, 2007; and Lee et al., 2001 ).
High-tech companies play important role in the promotion and dynamism of regional and national economies, creation of jobs, and promotion of national competitiveness (Berry, 1998) . Therefore, these companies need to support throughout their pre-growth, growth, and stabilization phases. Such support is often in the form of financing R&D activities, technology transfer, and access to new technologies (Berry, 1998) . Moreover, some believe that supporting newly established small businesses or start-ups is wrong except of companies with high growth potentials (Shane, 2008; Shane, 2009; Lerner, 2010; Mason & Brown, 2013; and Acs, 2011) . Therefore, due resources constraint, high-tech small businesses or start-ups need assistance in prioritizing their investment options for technological entrepreneurship upgradation since they are incapable generating the resources for large scale enterprise revamping.
Developing and least developed countries across the world have a necessity to cope with technology in order to strengthen their economies consistent with the world order. According to the indices and statistics presented by the World Economic Forum in 2014-2015 (Schwab, 2014 (Schwab, -2015 , Iran"s total competitiveness index was 83 among 144 countries, whereas its innovation index was 102. This index includes sections such as basic needs, productivity promoters, and innovation, each, in turn, comprising different factors. Iran was considered among the countries transitioning from a production-based to an efficiency-based economy. Furthermore, innovation and technology were introduced as useful and necessary instruments for promoting a country"s competitiveness ranking. These statistics infer that Iran is greatly in need of promoting technology-based entrepreneurship if it is to enter global markets through promoting competitiveness.
The aim of this paper is introducing a fuzzy-logic based model to assess technological entrepreneurship capabilities for small businesses and start-ups. Results of such assessment can generate TEC upgradation priorities objectively for those firms.
The paper first discusses the concept and dimensions of technological entrepreneurship capabilities. Then, presents a fuzzy logic based approach to assess the technological entrepreneurship capabilities of small firms. This approach results in prioritizing the dimension of technological entrepreneurship capabilities and classifying companies for receiving prioritized support from the state or investors. This approach also categorizes each company into four level based on the strength of technological entrepreneurship capabilities (passive, Reactive, proactive and innovative). It can also be implemented to increase the required technological entrepreneurship capabilities in such companies. Through this approach and process, we also present some tools based on adaptive artificial intelligence that can measure future capabilities.
Literature Review

Technological Entrepreneurship
Technological entrepreneurship is an emerging field that combines technology and entrepreneurship disciplines (Levi-Jaksic and Jaksic, 2012; Zhang et. al. 2008; Petti, 2009; Petti and Zhang, 2011a and 2011b; Spencer et al. 2008; Pathak et al, 2013) . Technological entrepreneurship is a set of technical and financial concepts forming the infrastructure of the process of technological innovation (BurgeSmani and wheelwright, 2004) . In this view technological entrepreneurship acts as an interface between technical and commercial worlds (Burgleman et al. 1996) . Combining technology with commerce, which leads to the development of a new product, and the financial value resulting from commercializing of new product in the market are considered technological entrepreneurship (BurgeSmani and Wheelwright, 2004) . Technological entrepreneurship also merges technological knowledge and ability with entrepreneurial skill and competency (Levi-Jaksic and Jaksic, 2012; Abdullah, 2008) . Technological entrepreneurship includes a set of entrepreneurial concepts of technological capabilities, knowledge, and ability that, together, finally result in competitive advantage (Petti and Zhang, 2011a, Abdullah, 2008) . As such, technological entrepreneurship includes technology, entrepreneur, firm, and context; these factors are integrated and complement each other (Shane and Venkataraman, 2003) . Entrepreneurship includes factors such as the organization, the entrepreneur, and the context, whereas technology includes such concepts as innovation, entrepreneur, and technology. These interrelated factors specify the four main factors of technological entrepreneurship: the organization, environment, entrepreneur, and technology (Abdullah, 2008; Shane and Venkataraman, 2003; Petti and Zhang, 2011a; Garud and Karnøe, 2003) . Gans and Stern (2003) concentrated on the differences in industry competition of their technological startups and suggested four different types of startup environmental strategy: leading attack, idea building, renowned ideas, and architectural competition.
Technological Entrepreneurship Capabilities
"Capabilities" refer to both physical and human capital. Physical capital is often referred to as investment, and it determines the rate of growth over time while human capital includes skills created by experience and firm-level training as well as formal education (OECD, 1987) . Technological capability is the ability to train manpower, ability to carry out basic research, ability for testing basic facilities, ability to acquire and adapt technologies, and ability to provide information support and networking (UNIDO, 1986) . Technological capability also is categorized into six major areas: production capability, investment capability, minor change capability, marketing capability, linkage capability and major change capability (Ernst et al., 1998) . Ernst et al. (1998) have grouped the activities of minor change capability, marketing capability, linkage capability, and major change capability as innovation capability, and have therefore included all the activities spanning from minor improvement activities to major changes as the activities of innovation capability (Abdullah, 2008) .
Literature on "technology entrepreneurship capability" is scarce. In one view point, technology entrepreneurship capabilities are the combination of capabilities which related to recognition and exploitation of technological opportunities (petti and Zhang, 2011a) . In this point of view, technology entrepreneurship concept is made of an entrepreneurial component, i.e. the enterprise"s capabilities to recognize technological opportunities and a managerial component, i.e. the enterprise"s capabilities to develop compelling value propositions and business models made to exploit those opportunities (Petti and Zhang, 2011a) . Those two set of capabilities makes together what is referred as "technological entrepreneurship capabilities", i.e. the capabilities to identify and exploit technological opportunities to create new or significantly improved products and to successfully commercialize them (Petti and Zhang, 2011a) .
In the second point of view, the term "technology entrepreneurship capability" is used in a similar vein as the term "technology innovation capability" introduced by Bessant et al.(2000) to refer to those activities that enable firms to create competitive advantage (Abdullah, 2008) . "Technological innovation capabilities" are certain basic factors of competitive advantage and the survival and development of modern organizations depend on them and their applications. Organizations need to invest in technological innovation capabilities to achieve global market (Tseng et al., 2012; Yam et al., 2004; 2010) . Adler and Shenbar (1990) defined the technological innovations capabilities as four aspects, the capacity to develop new products that meet market needs, the capacity of using suitable process technologies for the production of new products, the capacity of development and adoption of new product and process technologies to meet future market and the capacity of responding the unexpected technological activities and opportunities created by competitors (Adler and Shenbar, 1990) . Yam et al. (2010) showed in their research that technological innovation capabilities, including : learning capability, R&D (Research and Development) capability, resource allocation capability, manufacturing capability, marketing capability, organization capability and strategic planning capability have a positive impact on firm performance, including: sales performance, innovation performance and product performance (Yam et al., 2010) . Shan and Jolly (2010) confirmed that technological innovation capabilities consisting of three dimensions: investment, production and linkage have a high impact on increasing the company's competitive performance, including innovation performance, sales performance and production competitiveness. Based on the concept of technology innovation capabilities, "technological entrepreneurship capabilities" are then referred to the variety of capabilities that firms need to create competitive advantage, and to sustain firm performance. This rather broad definition includes the capability to recognize changes in the environment; the capability to apply the technology acquired; the capability to run the firm"s functions effectively; and the capability to lead the firm towards success and sustainability (Abdullah, 2008) . In this point of view, technology entrepreneurship capabilities are simply understood as the capabilities of a company with respect to the four factors: entrepreneur, firm, technology and environment (Abdullah, 2008) . Although technology is part of environment (Porter, 1990) , but it can be regarded as an independent factor due to its significance in the technology entrepreneurship term (Abdullah, 2008) . The technology element has been discussed extensively and not inclusively in the environment factor (Shane and Venkataraman, 2003) . This is basically due to its significance in innovation and related activities, which constitutes the driving force towards achieving sustainable competitive advantage (Abdullah, 2008) .
Dimensions of Technological Entrepreneurship Capabilities
The "dimensions of technological entrepreneurship capability" are the extent of key activities and variables which enable companies to create and sustain competitive advantages. These key activities are in relationship with four factors of technological entrepreneurship which are: Environment, technology, firm, and entrepreneur (Petti and Zhang, 2011a, 2011b; Welter et al. 2013; Abdullah, 2008) . These dimensions are as follows: (a) dimensions which related to environment are "search" and "awareness"; (b) dimensions which related to technology are "technology strategy" and "core competency"; (c) dimensions which related to firm are "technology paradigm" and "linkage"; and finally (d) dimensions which related to entrepreneur are "learning and leadership". These interrelated key variables (dimensions) would direct the company toward gaining a competitive advantage (Abdullah, 2008) .
"Awareness" indicates how much a company is aware of environmental changes. In other words, it indicates how much the company is sensitive to governmental, social, economic, scientific, and technological changes in the environments. Finally, it indicates what approach company adopts to cope with these changes (Abdullah, 2008) . "Search" is the activity of monitoring the internal and external environment, processing the threat signals, and discovering opportunities for change (Tidd, Bessant, and Pavitt, 2005) . In other words, the search activity referred to in this study is the process of discovering and exploiting opportunities as well as identifying environmental threats. This activity is a permanent process through which companies can, before their rivals, discover and exploit the information pertaining to key procedures, environmental changes, and above all, available opportunities (Abdullah, 2008) . "Technology strategy" is a trajectory that relates previous technology to current programs, providing new opportunities and options for future investments along a particular path (Chiesa, 2001) . "Core competency" is the integrated knowledge of an organization and a set of non-transformable assets by which the company acquires exclusive competitive advantage (Hammer, 1990; Collins, 1991) . "Paradigm of technology" is the needs that should be met, the scientific rules that should be acquired for an application, and the material technology that should be used (Dosi, 1988) . Conceptually, this definition more specifically included the technology of technical changes. A company requires an appropriate perception of relevant technologies in order to resolve the upcoming innovative problems and to promote its innovative activities (Abdullah, 2008) . "Linkages" can be made with customers, markets, suppliers, rivals, or external sources of knowledge (Abdullah, 2008) . "Learning" is acquiring implicit and explicit knowledge to acquire the organizational and cultural ability to adapt to technological changes and also it is the ability of evaluating and comparing the process of innovation and learning items required to improve management methods (Mill, 1848; Tidd et al., 2005; Forbes and Wield, 2002) . "Leadership" is a quality acquired by the entrepreneur in order to manage the business efficiently and successfully (Abdullah, 2008) . For instance, project SAPPHO indicated that the special characteristics of leadership and the ability of exerting power were essential for an entrepreneur to guide the project (Rothwell and Zegveld, 1982) .
Methodology
The aim of this research is to assess the technological entrepreneurship capabilities of the studied companies. Within the theoretical assumptions described in the previous sections, our methodology focuses on two main aspects: the description of firms" technological entrepreneurship capabilities using assessing the dimensions of technological entrepreneurship capabilities in the studied high-tech companies, and analyzing results using a fuzzy-logic based approach. Thus, the stages of the research methodology are: (a) Case study analysis and (b) Semi-quantitative analysis of firms" technological entrepreneurship capabilities based on a fuzzy-logic approach. In the following a brief description of each stage is provided.
Stage (a): Case study analysis
The case study method was applied in this stage because it makes it possible to conduct an exploratory examination of the research topic. The research method in this stage is qualitative based on in-depth interviews. A total of 12 interviews were performed in 3 different high-tech companies in Iran. Interviews were primarily carried out with specialists and the Chief Executive Officers. Table 1 summarizes characteristics of the companies considered in this research study. In this stage data and information concerning the firm"s history has to be collected through interviews. Zadeh, 1973) . Fuzzy representation helps to keep account of the ambiguity and vagueness embodied in qualitative assessments. For example, if we consider the variable "technology strategy" as a firm"s related dimension of TEC or "linkage" as another dimension of TEC, one could say that it is low or average or more or less high. Because of their ambiguity, linguistic judgements can be represented in a more meaningful way through fuzzy sets rather than through numerical scales. The rationale behind the fuzzy approach is that the transition between low involvement and average involvement is not sharply defined but is, rather, a matter of degree. This approach is much more valid than a binary point of view in many real-life situations, where it is often impossible to determine what is the exact value marking the boundary between two categories by fixing an arbitrary threshold. Using fuzzy-logic in management studies causes limiting uncertainty in the study, merging quantitative and qualitative variables, and transforming verbal variables to logical ones. The most important application of fuzzy logic in management studies conducted was to limit uncertainties resulting from unspecific and implicit knowledge in measuring processes (Gurrea et al., 2014; Alfaro-Saiz et al., 2014; Ross, 2009 ).
Therefore, in this research, "logic" is a set of correct and clear sentences resulting from interviewing with experts and managers about the dimensions of TEC in studied high-tech companies. In fact, logic is a numerical method that humans use in the process of concluding (logical deduction). It can be interpreted and manipulated with mathematical tools. Man"s interest in logic arises from the fact that it leads to a true or false conclusion (Ross, 2009; Yen and Langari, 1999) . Fuzzy logic is based on four core concepts: (1) Fuzzy sets with un-sharp boundaries; (2) Verbal variables that can be both quantitatively and qualitatively expressed in a fuzzy set; (3) Distribution of probabilities that are domain of verbal variables expressed by fuzzy sets; and (4) If-Then fuzzy rules that are knowledge expressed by an operational mapping of binary logical formulas (Zhai & Williams, 2012) .
As depicted in Figure 1 , The five key steps for using modeling of fuzzy inference systems are as follows:
(1) Determining the system"s input variables and their domain, (2) Determining the system"s output variables and their domain, (3) Expanding the membership function of each variable, (4) Developing the rules based on probable system outputs through general knowledge of experts and thematic literature, (5) Determining the quality of reinforcing the rules, weights, relationships, and de-fuzzification method (Ordoobadi and Mulvaney, 2001 ). The research methodology in stage (b) is derived based on the steps that are shown in Figure 1 . These steps in stage (b) are as follows: 
Defining fuzzy input and output variables
According to the propositions and frameworks of conceptual literature, input and output variables include the dimensions of technological entrepreneurship capabilities as shown in Table 2 . 
Selecting relevant fuzzy membership functions
Due to its simplicity and easier interpretation, as well as its better adaptability with the nature of research and variables, the quad-triangular membership function was also suggested for the fuzzy input and output values of the model (Figure 2 ).
Figure 2. Defining quad-triangular membership function
Defining the verbal variables and their values
The verbal variables and their corresponding values are presented in Table 3 . 
Defining If-Then Rules after case study analysis and interviews
If-then rules include a set of previous knowledge of the expert system regarding the studied subject. These rules can be derived both from the existing conceptual literature and during the current research. Determining the relationship between fuzzy sets of input and output variables, these rules actually contribute to the smart part of the fuzzy inference system. In this study, these rules were extracted both through reviewing the literature on the subject and through conducting semi-structured interviews with academic and industrial experts as much as possible (results are presented in Table 4 ). Tables 5 to 9 in the following section.
Preparing Main questions, evaluation propositions, verbal variables and defuzzified values for dimensions of TEC
Results of this step are presented in
Performing the fuzzy calculations to assess TEC
To assess the level of technological entrepreneurship capabilities in each case, fuzzy calculations were performed using Matlab software.
Results
In the first stage of research case study analysis is carried out. In this stage data and information concerning the technological entrepreneurship capabilities has to be collected through interviews with entrepreneurs and employees of each firm. In the second stage fuzzy-logic based analysis is done by procedure that illustrated in previous section. Based on the research methodology our findings are as follows:
If-Then Rules results based on qualitative research
In Table 4 , which is summarized in the form of a matrix comprising the results of interviews with experts, the verbal variables used by each expert were extracted and inserted into each respective intersection cell. It was assumed in this matrix that the opinions of experts on each input variable influence the increase of technological entrepreneurship capabilities as output variables.
Table 4. If -Then Rules Extracted from Interviews with Experts
Main questions, evaluation propositions, verbal variables and defuzzified values for dimensions of technological entrepreneurship capabilities in studied companies
The inputs of a fuzzy expert system are a fuzzified set of verbal variables used by the interviewers in the studied companies. These interviews continued until the data were saturated and provided each system variable with fuzzy values. Tables 5 to 8 show main questions and evaluation propositions for dimensions of technological entrepreneurship capabilities.
To interpret the results with the fuzzy inference in Matlab, it is necessary to insert the values to the system as inputs in numerical form. To this end, the defuzzified values pertaining to the mean of answers to each question were used. In Table 9 , these values are presented along with the verbal and defuzzified values pertaining to studied companies. 
Output
Search
Is your company trying to identify the opportunities and threats? Is your company able to transform the threats into opportunities in order to gain competitive advantages?
The company is continuously trying to identify threats and opportunities. The company is able to transform the threats into opportunities. My company has been concentrating on the activity of ---for two years. My company is able to use technology to respond to my customers" needs. My company can launch the products into markets faster and better than rivals. Knowing our customers, we use our resources and provisions in the best way to respond to their needs.
Core competency
What are the weak spots and strengths of your company? Does your company take core competency seriously? Does your activity result in the production of a cheaper product? Can it be launched into the market faster? Do you have activities resulting in the My company has a good executive plan for maximal use of technology for production. We have advantages over our rivals. Our product is launched into the market faster and quicker than our rivals. Our product is better than our rivals" products.
production of better products? 
Technology Paradigm
Has an innovation or invention been seen in your company over the past two years? Does technology play a key role in your company? Are you able to change the technology in accordance with the needs of customers and the market?
An innovation or invention has occurred in our company in the past two years. We have patented an invention during the last two years. We can use more modern technologies to respond to the needs of customers.
Linkages
Do you have good relationships with other people outside your company? What do you seek in your relationships? What goal do you seek in your relationships?
We have good partners and colleagues. My company uses external linkages for growth and improvement. We follow our goals through our linkages. The company entrepreneurs and experts know the vision and mission of company well. The company entrepreneurs have high university Hejazi and Seifollahi. (2016) . Asian Journal of Research in Business Economics and Management, Vol. 3, No. 8, 13 entrepreneurs in your company? How experienced are your entrepreneurs? Are your employees encouraged to learn?
degrees. The entrepreneurs have experience in their fields of work (implicit knowledge). The entrepreneurs institutionalize learning in the organization and develop the culture of learning.
Leadership
Are you known as a decisive manager? Are you focused on the codification of circular and its implementation? Do you provide all your employees with good and mentoring feedback? Do you care about creating a dynamic and moving environment?
The entrepreneur draws a clear and exciting image to obtain a high performance for employees and investors. The entrepreneur tries to develop the sustainable competitive advantage through creating new qualifications and products with correct timing. The entrepreneurs provide appropriate opportunities for all employees to receive feedback and mentoring. The entrepreneurs provide employees with encouragement, enthusiasm, and effective linkages. Table 9 . Verbal variables and defuzzified values for dimensions of technological entrepreneurship capabilities in studied companies
Company
Measuring the score of technological entrepreneurship capabilities in the three cases studied
After computing fuzzy calculations in the fuzzy inference in Matlab and through the inputs and if-then rules, the results pertaining to each company were obtained (Figures 3, 4 , and 5). The results of the case studied showed that the levels of technological entrepreneurship capabilities in the three studied companies are different. The score of dimensions of technological entrepreneurship capabilities and the overall rate of TEC for each studied company is depicted in Figures 3, 4 , and 5. The overall score of technological entrepreneurship capabilities for three cases studied 1 to 3 are 0.5, 0.717, and 0.274 respectively. 
Discussion
The results of this research showed that technological entrepreneurship capabilities of a firm can be measured by illustrated fuzzy-logic-based model. In order to comparison between the cases, we need to build a criterion as a frame of reference for comparing the level of technological entrepreneurship capabilities of cases. Based on this frame of reference the firms can be categorized into four main categories. The scale of categorization is in ascending form, from the lowest to the highest capability in a fuzzy interval. Figures 6, 7, 8, and 9 , show the frame of reference for determining the level of technological entrepreneurship capabilities based on fuzzy interval scores. Categorization of companies based on level of TE capabilities is as follows: (1) level 1 (TEC score from 0 to 0.108) indicates "passive" type of firm, (2) level 2 (TEC score from 0.108 to 0.441) denotes "reactive" type of firm, (3) level 3 (TEC score from 0.441 to 0.547) represents "proactive" type of firm, and finally (4) level 4 (TEC score from 0.547 to 0.726) indicates "innovative" type of firm. These fuzzy interval levels is computed based on the scores of TEC dimensions from 0 to 1 for passive type of firm to innovative type of firm respectively. The interval between levels is 0.33. In other words passive firms have no score for all dimensions of TEC as shown in Figure 6 . Reactive firms have 33% of capabilities for all dimensions of TEC as shown in Figure 7 . A proactive company has 66% of capabilities for all dimensions of TEC as shown in Figure 8 . An innovative company has 100% of capabilities for all dimensions of TEC as shown in Figure 9 . The results of the case studied (Figures 3, 4, and 5) showed that the TEC level in the three companies studied are different. Figure 10 , in accordance with the defined frame of reference (Figures 6 to 9 ), shows the levels of the technological entrepreneurship capabilities in the three companies we considered. Empirical case research study identified that studied company no. 1 is proactive (with overall score of 0.5), studied company no. 2 is proactive (with overall score of 0.717), and studied company no. 3 is reactive (with overall score of 0.274) as shown in Figures 3, 4 ,5, and 10.
According to Abdullah (2008) Figure 10 shows a comparison of technological entrepreneurship capabilities of studied companies with the frame of reference. Figure 11 shows positioning of the three studied companies between passive and innovative level. Figure  12 reveals the strength in dimensions of technological entrepreneurship capabilities of the assessed firms. The identification of strength refers to the dimension that achieved the highest dimension score, while weakness is indicated by the dimension that has obtained the lowest dimension score. With that, the strength is seen in the highest score achieved, which is 1 for the "awareness", "linkage", and "learning" dimensions in company 2 and "learning" dimension in company 1. The weakness is obvious in the lowest average score registered, which are 0 for the "technology strategy" dimension in company 1 and "awareness", "core competency", and "linkage" dimensions in company 3. Figure 13 reveals the gaps in dimensions of technological entrepreneurship capabilities of the assessed firms. Each input variable (dimension) influence the increase of technological entrepreneurship capabilities as output variables. What is particularly interesting is that the sustaining competitiveness of firms is related to the upgrading all dimensions of technological entrepreneurship capabilities. This upgradation is related to planning process and managerial supports in the company. The strength data so obtained is nalysin and the weaknesses can be listed in order to generate a prioritized action plan to improve technological entrepreneurship capabilities. This analysis shows that the results of this research can be used to display the growth path of technological entrepreneurship capability of the studied companies as the level of each dimension increased. As observed in Figure 11 to 13, the growth path of capabilities can be drawn for each studied company via gap analysis of assessed firms. Based on nalysing these charts, some suggestions can be made for each company:
a. Company No. 1:
By promoting the factors of awareness in the dimensions of environment, strategy, and core competency in the firm dimension; the paradigm of technology and linkages in the dimension of technology; and leadership in the entrepreneurship dimension, company no.1 can increase its technological entrepreneurship capabilities. Moreover, the factors of core competency and strategy created the longest gap in the company dimension and can be recommended as the key factors for growth.
b. Company No. 2:
By increasing the level of strategy in the dimension of company, changing the paradigm of technology in the dimension of technology, and leadership in the dimension of entrepreneur, this company can promote its technological entrepreneurship capabilities. The factor of strategy was suggested to this company as the key factor for developing capabilities in the company dimension.
c. Company No. 3:
Through increasing all the dimensions and factors, this company can develop its technological entrepreneurship capability. Moreover, the factors of core competency and strategy in the company dimension, linkages in the technology dimension, and learning in the entrepreneurial dimension provided the longest gap and can be suggested as the key factors for growth.
Conclusion
By creating a smart fuzzy inference system capable of learning and promoting, a method was developed to assess the technological entrepreneurship capabilities in the studied companies. Moreover, a graphical interpretation was presented to make quick conclusions and brief measurements. These results were used to study and suggest the most important dimensions needed to develop technological entrepreneurship capabilities in each studied company. It was observed in this research that there were great differences in the technological entrepreneurship capabilities of the studied companies, three high-tech companies located in a science and technology park. Therefore, it can be stated that activity in knowledge-based and technological areas and the position of a company in terms of growth are not sufficient for determining the level of technological entrepreneurship. This concept includes a complicated set of broad and multifaceted concepts covering different analytical levels (C. Petti & S. Zhang, 2011 ). This significant difference in the technological entrepreneurship capabilities of the three companies can be attributed to their different industries and structures of the industrial players. Therefore, one of the applications of this study can be to direct policy makers and investors to provide support services. Also, the government and support organizations must provide businesses with the required services and spread their operations to cover high-tech companies. Investors are very willing to participate in high-tech companies located in science and technology parks. The results of this research can be used to create an inference application based on methods of artificial intelligence so that decisions of supporting or investing in such companies would be based on the each company"s technological entrepreneurship capabilities. The reason is that companies with higher technological entrepreneurship capabilities can discover opportunities based on technology and use them to gain competitive advantage and growth (Zhang, 2001; Yam et al. 2010 ). Finally we conclude that the presence of a company in a science and technology park and its activity in high-tech fields are not sufficient to prove that company"s technological entrepreneurship capabilities.
